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Preface
No other animal group has gained importance for society and environment to the extent ruminants (cattle and relatives) 
have. Accordingly, the attention they receive in science, public and politics is vast and conveys the picture of an excessively 
explored faunal element known in any conceivable aspect. However, this only applies to a very restricted taxonomical and 
thematic scope and cannot be generalized for Ruminantia in its entirety. In fact, the range of adaptations displayed by this 
predominant group of large-sized land animals, and their modern diversity encompassing the >1000 kg giraffe and the <1 
kg mouse deer, the speciose antelopes and monotypic pronghorn, and the circumpolar reindeer to the desert-inhabiting 
Addax, render the ruminants, ironically, an understudied taxon with regard to many aspects of their biology. On the other 
hand, extinctions of several taxa in recent historical times and many highly endangered species let us fear that we will never 
be able to exhaustively research extant ruminant diversity and biology.
From an evolutionary point of view, ruminants represent the thriving part of terrestrial artiodactyls; with over 3 billion 
individuals and a possible total species number of more than 300 they are the most abundant and diverse group of large 
land animals. Yet, the phylogenesis of ruminants - their lines of descent or the superordinate macroevolutionary process 
linking all specific characteristics of their organismic, organic, and molecular levels through deep time – remains incom-
pletely understood. Its reconstruction is a challenging task because of the number of species, data, and homoplasies, as 
the many competing hypotheses show. The fossil record documents 45 million years of diversification including several 
key radiations, each marking important steps in ruminant cladogenesis. Almost 25 million years of this history occurred 
before the origin of the crown clades. This long history of radiation and extinction makes ruminants an ideal group for 
the study of many aspects of evolutionary theory, including selection and speciation processes. The accomplishments 
of molecular sciences led to a revival of phylogenetic analyses of living ruminants and augmented a new line of evidence 
to the classical morphological one. Advances in genome sequencing and computational phylogenetics have yielded new 
forms of data and methodologies. In some instances, this has helped to support and resolve previous results. In others, 
it has enlarged the variety of phylogenetic reconstructions and created conflicts with palaeontological data. The time has 
come for a closer interaction between disciplines, substantial increase in species and data sampling, and the inclusion of 
areas that have been neglected in previous studies (e.g. soft tissue biology, behaviour) to establish a coherent and logical 
synthesis of this enormous quantity of data.  
In this context, the International Conference on Ruminant Phylogenetics, held on 3-6 September 2014 in Munich at the 
GeoBio-CenterLMU, was intended to function as the initial event towards a concerted transdisciplinary effort to overcome 
deficits in ruminant phylogenetics. More than 60 ruminant experts from all over the world represented anatomy, palaeon-
tology, neontology, genetics, physiology, behavioural biology, evolutionary biology, population biology, and conservation 
biology. As anticipated, the meeting promoted vigorous debate on crucial issues at an interdisciplinary level. Through these 
discussions, insight was gained that allowed for a few controversies in ruminant phylogenetics to be resolved. More impor-
tantly, critical deficiencies were recognized and collaborative efforts initiated to address them. We, the scientific organizing 
committee, hope that this meeting serves as a start-up for more in the future. 
The present volume includes original contributions to the conference, with benefit from subsequent discussions and 
review. These articles include reviews on the state of certain fields, new results, and critical inspections on nomenclatorial, 
taxonomical, and analytical issues. 
Group photograph International Conference on Ruminant Phylogenetics in Munich, September 2013 (for a list of participants, programme, 
and abstracts see Zitteliana B 31). 
Zitteliana B 32 (2014) 4
Sincere thanks are expressed to all conference participants, our authors, and reviewers M. Akbar Khan (Lahore), R. Asher 
(Cambridge, UK), A. Athanassiou (Athens), B. Azanza (Zaragoza), J. Barry (Cambridge, USA), J. Cantalapiedra (Madrid), 
M. Clauss (Zurich), L. Costeur (Basel), J. Damuth (Santa Barbara), M. Fortelius (Helsinki), A. Gentry (London), D. Geraads 
(Paris), C. Groves (Canberra), J. Harris (Los Angeles), C. Janis (Providence), P. Langer (Gießen), W. Maier (Tübingen), J. 
Morales (Madrid), M. Orliac (Montpellier), M. Pickford (Paris), J. Robovsky (Ceske Budejovice), I. Sánchez (Madrid), J. Taylor 
(Columbia), I. Vislobokova (Moscow), and F. Zachos (Vienna) for their invaluable contributions in many ways. N. Heckeberg, 
E. Schönhofer, M. Brinkrolf, M. Focke, L. Geissler, R. Neumeier, R. Liebreich, S. Evers, S. Mai, K. Schröder, A. Galitz, A. 
Vergin, and M. Schellenberger provided essential technical support prior, during, and after the conference. G. Wörheide 
encouraged the choice of venue (Bayerische Staatssammlung für Paläontologie und Geologie and Department of Earth- 
and Environmental Sciences, Palaeontology & Geobiology, Ludwig-Maximilians-Universität München) and host GeoBio-
CenterLMU. The Deutsche Forschungsgemeinschaft is acknowledged for providing financial support for the conference 
(project RO 1197/6-1). Many thanks go to M. Focke, who produced the volume in close collaboration with the editors. M. 
Schellenberger helped with the artwork. 
Munich, December 2014
William J. silvia
Department of Animal and Food Sciences, University of Kentucky, 
409 WP Garrigus Bldg, University of Kentucky, Lexington, 
KY 40546-0215 USA; wsilvia@uky.edu.
Brian L. Beatty
New York Institute of Technology, College of Osteopathic Medicine, 
Anatomy, 8000 Northern Boulevard, 11568 Old Westbury, NY, USA; 
bbeatty@nyit.edu.
Grégoire Métais
Museum National d‘Histoire Naturelle, Histoire de la Terre, UMR 
7207 - CR2P - CP 38, 57 rue Cuvier, 75005 Paris, France;
metais@mnhn.fr.
Gertrud e. Rössner
SNSB-Bayerische Staatssammlung für Paläontologie und Geologie, 
Richard-Wagner-Str. 10, 80333 München, Germany; g.roessner@
lrz.uni-muenchen.de. 
Department for Earth and Environmental Sciences, Palaeontology 
& Geobiology, and GeoBio-Center Ludwig-Maximilians-Universität 
München, Munich, Richard-Wagner-Str. 10, 80333 München, 
Germany.
eva V. Bärmann 
Department for Earth and Environmental Sciences, Palaeontology 
& Geobiology, Ludwig-Maximilians-Universität München, Munich, 
Richard-Wagner-Str. 10, 80333 München, Germany; evbaermann@
gmail.com. 
Museum für Naturkunde, Leibniz Institute for Evolution and 
Biodiversity Science, Invalidenstr 43, Berlin 10115, Germany.
